It is assumed at the outset that the defect mechanisms in anatase are essentially the same as those in rutile. 'Although there does not appear to be any data in the literature concerning different defect mechanisms in allotropic forms of a compound, the best justification for the .assumption might be the similarity in bond strengths and identical cation-anion coordination.
The rate of transformation of anatase to rutile was measured in air, in vacuum (3 x lo-4 mm Hg obtained by an oil diffusion pump in conjunction with a liquid nitrogen cold trap), and in hydrogen-nitrogen mixtures. 12 The material used was reagent Ti0 2 , supplied by Baker and Adamson Co., lot Rl63 1 and was composed ~f 99% anatase. Two types of data were obtained: {l) the samples run in air and H 2 -N 2 were heated for constant time (30 min) at various temperatures and then quenched, and (2) samples run in vacuum and in air were heated isothermally for various times and then quenched. The analysis of the mixtures was performed by a standard x-ray diffraction method 1 3 using integrated peak heights to determine the amount of anatase remaining. A rotating sample holder was used to minimize preferred orientation effects. The effect of 1% CuO, added as a solution of cupric nitrate, was also investigated by making constant time measurements.
In Fig. 1 the percent transformation is plotted vs temperature for samples heated in air, in H 2 -N 2 , and with 1% CuO additions. The rate is seen to be accelerated by both hydrogen atmospheres and the CuO additio~
The assumption of an anion vacancy model offers an explanation of the accelerating effect of the hydrogen atmosphere by .either reducing the· number of Ti-0 bonds which must be broken and/or by reducing the energy which must be overcome in deforming the structure. The presence of titanium interstitials would almost certainly make the collapse of the structure more difficult and lead to a reduced transformation rate. .,.,.
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